or approximately, The quantity a in Eqs. (27) and (28) is defined as ; (29) which is a function of the geological factors of the basin as well as the initial state. In the case the discharge decreases along the same one curve (socalled Normal recession curve) regardless the initial discharge, the following relationship between the quantity a and the initial discharge Qu, for the recession limb is theoretically derived. Fig. 3 is adopted for the region which acts a kinematical system. The region consists and the subscripts a and s denote the values for the unconfined component of ground water and for the stream water, respectively. Moreover, the subscript j indicates the value for the j-th ground water region and the stream reach. ii) Ground water : In each ground water regions Gj, the ground water flow is assumed to follow the behaviour of the unconfined flow obtained in the chapter III, if in the region the interactions between hydrological situations do not occur. Then, we may define several quantities or relationships introduced in the precedent chapter. 
and (51) in which Q. is the initial discharge at the downstream end, and Qu0s that at the upstream of this region.
Therefore, we have following expressions for a*. In the actual watershed, it is apparent that besides being averaged in a system, the recession characteristics are averaged repeatedly through many systems in the runoff process. Table  2 General remarks of the watersheds of the River Nagara within a region as a kinematical system, such averaging will take place repeatedly through many systems in the actual basin. A detailed conclusion cannot be drawn due to an insufficient number of actual hydrologic data, however, the discussion may indicate the possibility that Eq. (54) will become a new tool to understand the variation of recession characteristics in the runoff process.
V. CONCLUSION
As the first step of studies of which final goal is to clarify the runoff phenomena in connection with the behaviour of basin water within the watershed, the author has made the variational formulation for the movements of ground water, stream water and their interactions as a whole.
The analyses indicate that the evolution of water behaviour takes place in a region as a kinematical system so that the local potential takes the stationary value.
As the result following to such behaviour, the runoff phenomena and/or the interactions between water components are visually observed.
The physical significances of local potential is loosely discussed because of simplification and several assumptions.
It should be noted, however, that the local potential is closely related to the potential energy of the water within the basin.
Moreover, the result obtained through the analyses suggests the possibilities that we may understand synthetically the runoff phenomena in connection with the behaviour of water components as a whole. The further generalization of the variational formulation and its physical significances are now in progress.
Regarding the recession characteristics of ground water runoff, the application of the method introduced has been attempted.
The expression derived in the present paper seems to explain considerably well in what way the recession characteristics change through the runoff process which involves the various individual regions with different properties.
The reason why we may observe K value obviously in the small basin and in the very large basin, has been also explained qualitatively by the expression Eq.
(54). Then the problems were reduced in the uniformity of hydrologic quantities for small basins and the repeated statistical processes for the large basins.
The great difficulty encountered when we make the method useful for the practical problem, is what region should be taken as a kinematical system for runoff phenomena.
For the actual basin, there are many problems yet unsolved, and further investigation should be made for the detail discussions. However, the method proposed here contributes to the better understandings of runoff and also to relate, the mechanism of runoff to the statistical treatments.
We have only noted a few problems of the application, however, many hydraulic and hydrological problems such as changes of behaviour of channel water and/or ground water due to artificial discharge controles may be satisfactorily analyzed by means of variational technique.
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